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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 4-20 and 23-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pribat et al (US 4,952,526) or Tsuda et al (US 6,294,440) in view of Natsume (US 5,672,520). 

Pribat et al discloses a wafer 1 made of GaAs or InP (claim 14), this reads on applicant's 
basal body, depositing a dielectric thin layer 2 of siHcon nitride or silica (claim 12-13), where 
excellent deposition selectivity can be obtained between GaAs and a silicon nitride film by 
plasma assisted CVD (claim 16-17) (col 10, hi 1-35) with a thickness between 5x10'^ and a few 
micrometers, etching a set of bands 23,24 (claim 2 and 7) on the dielectric using means knovm to 
those skilled in the art such as photolithography or wet or dry chemical attack (col 4, hi 50-60), 
where the bands 23,24 have a width of 0.5 to a few microns and being spaced out at distances of 
some microns to several hundred microns, thus periodically baring the substrate (col 10, In 50-67 
and col 1 1, In 1-10 and Figs 23-24). Pribat et al also discloses a deposition of a thin film of III-V 
compound is deposited on the preceding structiu-e by MOCVD, with a thickness of a few 
hundred angstroms to a few microns and depositing a second layer of dielectric, with a thickness 
of a few hundred angstroms to a few micrometers (col 1 1, In 1 1-38 and Fig 26). Pribat et al also 
discloses apertures are etched in a second layer of the dielectric and the apertures are offset with 
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respect to the previous ones and the offset can vary from some micrometers to some hundreds of 
micrometers, this reads on applicant's forming patterns at least partly overlie one another and at 
least partly do not overlie one another. Pribat et al also discloses III-V polycrystalline material is 
removed by chemical attack through the apertures, this reads on applicant's forming an 
indentation (claim 16-19) so as to bare the monocrystalline seed through the apertures and 
growing a thin layer of monocrystalline lU-V material between the dielectric layers and the 
upper dielectric is removed throughout the surface of the wafer so as to obtain a monocrystalline 
thin layer of semiconductor (claim 17) (col 1 1, In 39-67 and Fig 27). Pribat et al also discloses 
repeating the disclosed method to obtain a stacking shown in Fig 14 (claims 16-19) (col 12, In 1- 
25 and Figs 22-31). Pribat et al discloses a base layer 32 in Fig 31 (claims 1 1 and 16-19). Pribat 
et al also discloses a first pattern of dielectric material 50 and 51 with different lengths than a 
second pattern of dielectric material 20 and 21 in Fig 19. 

Tsuda et al discloses a GaN layer 101, this reads on applicant's base layer, is grown to a 
thickness of about 4 micrometers on a sapphire substrate 100 (claim 14) is placed in a growth 
chamber and a first patterned mask made of Si02 (claim 12-13) is formed on the GaN layer 101 
by sputtering (claim 15) and the Si02 film is pattemed to a periodic strip with a width of about 7 
micrometers and a pitch of about 10 micrometers by conventional photolithography method, 
whereby a first Si02 mask 102 is formed (col 7, bi 20-45). Tsuda et al also discloses a GaN 
crystal film 103 is grown by Metal organic vapor phase epitaxy (MOVPE) to a thickness of 
about 3 micrometers and a forming a second mask on the GaN film 103. Tsuda et al also 
discloses the second mask film 104 is a Si02 film with a thickness of about 200 nm with a 
periodic strip pattern (claim 2 and 7) with a width of about 8 micrometers and a pitch of about 10 
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micrometers is formed by a photolithography method and forming a GaN single crystal fihn 105 
thereon by MOVPE (col 7, hi 46-67 and col 8, hi 1-30 and Fig 1). Tsuda et al also discloses it is 
important to select a relationship between the size of each opening of the first mask and the 
stripe width of the second mask, depending upon required characteristics of a light-emitting 
device, this reads on applicant's pitch of pattern elements (col 8, In 31-65). Tsuda et al also 
discloses a semiconductor substrate including a sapphire substrate can also be used as a 
substrate, where a sapphire substrate may be peeled off from a semiconductor structure by 
grinding or etching and the remaining structure can be used as a substrate (claims 20 and 24) (col 
22, hi 2-60). 

Pribat et al or Tsuda et al does not disclose the pitch of pattern elements of one of the 
plurality of patterns and pitch of pattern elements of another of the plurality of patterns are 
different from each other. 

In a method of checking alignment accuracy in photolithography, Natsume teaches three 
alignment check patterns 10,20 and 100 are used. Natsume teaches alignment check pattern 10 
consists of seven rectangular pattern elements, which are arranged parallel to each other in a row 
at a constant pitch q. Natsume also teaches alignment check pattern 100 consist of seven 
rectangular pattern elements which are arranged parallel to each other at a constant pitch p and 
pitch p differs from the pitch q of the pattem elements of alignment check patterns 10, 20 (col 3, 
In 1-50). Natsume also teaches in a composite layout, the underlying check patterns 10, 20 and 
each of the pattem elements of the overlying pattem 100 partly overlaps both a pattem elements 
of the first and second check pattem (col 3, In 51-67). Natsume also teaches the second plurality 
of patterns partly overlies and partly does not overlie the first plurality of pattems in the direction 
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of the thickness of the crystal (Fig 2(B)). Natsume teaches using different pitches and a region 
where the patterns do not overlap; therefore overlapping is at least in part due to the difference in 
pitches because it is a natural effect from using different pitches. It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Tsuda et al or Pribat et 
al's method of forming patterns using photolithography with Natsume's method of checking the 
alignment in photolithography using pattern elements with different pitches to check the 
alignment of the patterns (col 2, In 40-55). 

Referring to claim 4, the combination of Tsuda et al and Natsume or the combination of 
Pribat et al and Natsume does not teach the claimed relationship between the pitch of pattern 
elements. It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Tsuda et al and Natsume or the combination of Pribat et 
al and Natsume to select any proportion of pitches that would produce a desired alignment 
because Natsume does not restrict the ratio of pitches (col 4, hi 40-55). In the absence of 
unexpected results, any ratio of pitches would have been obvious. 

Referring to claims 5-6, the combination of Tsuda et al and Natsume or the combination 
of Pribat et al and Natsume teaches using patterns with different lengths 13, 14 (*520 Fig 1), 
which also reads on width because width and length are merely different based on perspective 
and the width is measure relative to the length, which is not defined. 

Referring to claim 7, the combination of Tsuda et al and Natsume or the combination of 
Pribat et al and Natsume teaches stripes. 
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Referring to claim 8-9, the combination of Tsuda et al and Natsume or the combination of 
Pribat et al and Natsume teaches a region where the pattern element 101 does not overlie pattern 
elements 10,20 in Figure 2(A) of Natsume. 

Referring to claim 10-15, the combination of Tsuda et al and Natsume or the combination 
of Pribat et al and Natsume teaches using SiOi mask on a sapphire substrate to grow GaN ('440 
col 7, In 20-67). 

Referring to claim 16-19, the combination of Tsuda et al and Natsume or the combination 
of Pribat et al and Natsume teaches etching and using a masking material. 

Referring to claim 20, the combination of Tsuda et al and Natsume or the combination of 
Pribat et al and Natsume teaches removing the substrate ('440 col 22, In 10-55). 

Referring to claim 23-26, the combination of Tsuda et al and Natsume or the combination 
of Pribat et al and Natsume teaches using a plurality of patterns with different pitches ('520 col 
3, hi 1-67). 

Response to Arguments 
3. Applicant's arguments filed 3/30/2005 have been fully considered but they are not 
persuasive. 

Applicant's argument that the overlapping and non-overlapping portions of Natsume are 
not due to the different pitches is noted but is not foxmd persuasive (pg 12-13). Claim 1 merely 
recites, "due at least in part to the different pitches" in line 15. Natsume teaches overlapping and 
non-overlapping regions (Fig 2B) and different pitches (col 4, In 1-67). The non-overlapping 
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region and overlapping region is due primarily to misalignment but due in part to the different 
pitches also; therefore meets the claimed limitation. 

Applicant's argument that Natsume teaches away from the present invention is noted but 
is not found persuasive. Natsiune may teach away from present invention, however Natsume 
does not teach away from the claimed invention. Natsume teaches using a plurality of pattems 
with different pitches used for detecting alignment errors when the pattems partly do not overlap, 
which meets the claimed invention. 

In response to applicant's argument that applicant purpose is to avoid accurate alignment 
is different from the intended use of Natume for accurate alignment, the fact that applicant has 
recognized another advantage which would flow naturally from following the suggestion of the 
prior art cannot be the basis for patentability when the differences would otherwise be obvious. 
See Ex parte Obiaya, 221 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). Natsume teaches using a 
plurality of pattems with different pitches to detect alignment errors, which meets the claimed 
limitations. 

Applicant's arguments regarding claim 4 are noted but are not found persuasive (pg 13). 
The range of pitch relationships claimed 0.1 \\m <pixp2/ |p2-pi|<5000 )im is a large range and 
relationship between the first pitch and the second pitch is taught by Natsume to be p=0.95q (col 
3, In 25-50) and Tsuda et al teaches using pitches of 10 |am (col 7, In 20-45), which falls within 
the huge range claimed by applicant. The Examiner maintains that it would have been obvious to 
a person of ordinary skill in the art to select any proportion of pitches that would produce a 
desired alignment because Natsume does not restrict the ratio of pitches (col 4, bi 40-55). In the 
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absence of unexpected results, any ratio of pitches would have been obvious. There is no 
showing of unexpected results for the claimed relationship; therefore the rejection is maintained. 

Applicant's argument regarding claim 5 are noted but are not found persuasive (pg 14). 
The patterns elements taught by Natsume having varying lengths, which change the pitch of the 
elements; therefore meet the claimed limitation. Pitch is related to length of pattern elements. 

Applicant's arguments regarding claim 6 are noted but are not foimd persuasive. Width is 
measured relative to the length and the length is not defined; therefore different lengths taught by 
Natsume also read on width because width is not defined. The difference between length and 
width is perspective; therefore length can be interpreted to read on width. 

Applicant's arguments regarding claims 8-10 are noted but are not found persuasive. The 
claims require a pattern element arranged in two directions in a plane, which merely requires the 
pattern elements to be arranged in the vertical and horizontal direction, which the elements 
clearly are taught by Natsume in Fig 1 . 

Applicant's argument regarding claims 16-19 are noted but is not found persuasive. 
Pribat teaches removing material through the apertures, which is what a mask is used form and 
etching which forms indentations. The limitations are taught by Pribat and meet the claim 
language. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Gardner et al (US 6,05 1,876) teaches a plurality of patterns 152 having different spacing 
and sizes, which reads on applicants' different pitch, in Figures IB and IC. 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). AppHcant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed xmtil after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthpw J. Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Matthew J Song 
Examiner ^ 
Art Unit 1722/ 
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June 2, 2005 



ROBERT KUMEMUND 
PRIMARY EXAMINER 



